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ABSTRACT 

A comparison of two projects involving CAI was made 
and the advantages and disadvantages of the approaches employed at 
each installation during their developmental and operational phase 
was made. The two projects are in Kansas City, Missouri, and Wakulla 
County, Florida. Both installations are located in public schools and 
were originally funded through Title III of the ESEA act. The 
original plan of the Kansas City project was to develop a series of 
short, half-hour, single concept enrichment lessons. Each of these 
lessons was designed such that a student would bypass a sequence if 
his performance was on the pretest indicates he had already mastered 
the concepts involved, thus minimizing the time spent in remedial 
lessons. The Wakulla County project attempted to upgrade and maintain 
student achievement at a satisfactory level by providing 
individualized instruction via CAI. Two primary goals of the project 
were (1) to implement computer-assisted instruction in mathematics 
and reading for southern rural students, and (2) develop and 
implement oral language materials to add standard speech patterns to 
the colloquial patterns of the students. The results of both methods 
indicated that the students held a favorable attitude toward CAI. 
Results in Wakulla indicated that across the board overall 
improvements in performance from fall 1968 to spring 1969 were 
attained with the most substantial increases reflecting the 
concentration of CAI treatment at the second and third grade levels. 
Both projects were particularly different with respect to staffing, 
operations, and a philosophy of curriculum development. This 
comparison emphasizes a need to visit more than one installation 
before forming an opinion of what CAI can and cannot do. (CK) 
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fatroduction 

In 1963 Stanford first began its efforts in CAI. Today, many 
such projects are in operation servicing thousands of students each 
year. Prebably no two of these projects are alike with respect to 
facilities, staffing, operations, and curriculum. Peskitentiins the 
determination of such issues is dictated by the particular circumstances 
in which the project is to exist. Many times, however, there will be 
several choices regarding these igsues that require decisions to be 
made either in the planning phase or early operational stages of the 
project. sometimes, the choices available st a particular point are 
contingent upon decisions rade earlier. 

in the near future, many new projects involving CAI will be 
conceived and implemented. It te: Ghavehocn, critical at this time to 
study some already existing projects in order to investigate how hest 
to implement and operate computer-assisted Meio paper is 
a comparison of two such projects and discusses the advantages and dis- 
advantages of the approaches employed at each installation during their 


developmental and operational phases. Hopefully, such a discussion will 


Se a eal 


prove beneficial to those involved in designing a new CAi preject. 


The two projects involved are in Kansas City, Missouri and 
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pres County, Florida. These particular projecte were selected due 
<—to-the first author's experience as a teacher-author for Kansas City's 
Project and, later as a graduate assistant at Florida State University's 


CAI Center. a installetione are located in public schools and were 
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originally funded through Title III of the Elementary and Secondary 
Education Act. At least a part of the curriculum of both projects 
dealt with basic arithmetic akills. Also, an IBM 1500 
Instructional System was the computer employed at each installation. 
This, however, is about the extent of the similarity between the two 
projects as is evident from the brief descriptions and following 


discussions. 


A Brief History of Kansas City's CAL Project 

Kansas City's CAI project received its initial funding in 
February of 1968, through Title III of the Elementary and Secondary 
Education Act. A curriculum staff of eight classroom teachers 
with little or no prior experience with computers was identified and 
trained to write supplementary and enrichment lessons in eighth grade 
math and science, and code them for use on the computer. Additional 
staff members included a project director, systems manager, programmer, 
and two secretaries. Several faculty members and a part-time graduate 
Student from the University of Missouri at Kansas City (UMKC) were 
emploved as consultants in curriculum development, evaluation, and to train 
the writing staff. In August of 1958, an IBM 1500 instructional system 
with 1? terminals was installed and by October was ready for operation 
with students. 

The CAI Laboratory was located in Bingham Junior High School in 
Southwest Kansas City. Bingham, which had been selected for its high 
treading level, was also beginning a program of modular scheduling. All 


eighth grade students (over 500 each year) were assigned two modules of 


3 
CAL each week. If terminals were available, students were also allowed 
to come in for additional CAT during their unstructured periods. The 
response of the students was so overwhelmingly enthusiastic that all 


were in use every module. 


The original plan was to develop a series cf short, half-hour, 
ingle concept enrichment lessons. These lessons were to be supple- 
mentary to the regular math and science classes. Soon, however, it became 
obvious that many of the stedanta did nct possess the basic arithmetic 
skills required for success in the supplementary and enrichment lessons. 
Consequently, several remedial sequences in basic arithmetic with whole 


numbers, fractions, and decimals were developed out of necessity. Each 


fot these lessons was designed such that a student would bypass a sequence 


— 


4£ his performance on the pretest indicates he had already mastered 


/ the concepts involved, thus minimizing the time spant in remedial lessons. 


In response to requests from the math teachers, approximately 100 seventh 


grade students were also assigned these remedial arithmetic lessons in CAI. 


By the beginning of the second year of operation with students, 
@ large number of lessons had been developed. These were organized into 
three curriculum blocks each consisting of a remedial arithmetic lesson 
and two or three required lessons with sever-l elective. lessons related 
to each one. The students would begin each b .ck at the same time, but 
several weeks later they would be scattered throughout the lessons in 
the block. No attempt was made to keep studeuts together. Consequently, 
there was only a rough correspondence between topics in CAI and in the 


regular classroom. 
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‘Also, during the second year, project activities were expanded 
to include APL alasses for high school students in the district and 
graduate students from UMKC, Four part-time college students were hired 
as coders to help the authors. Bingham teachers were invited to submit 
lessons for inplementation via CAI. Their response was so overwhelming 
that the capacity cf the system to service students was soon exceeded. 
Consequentiy, the project was forced to return to its original position 
of proviling instruction in math and science only. 

By the end of the second year, the major effort of curriculum 
development waa subsiding and, with the uncertainty about funding, many 
of the staff members either left or were reassigned teaching positions 
within the district. Only a skeleton staff of a project director, 
three teacher-authors (who doubled as proctors and computer operators), 
one secretary, and one programmer were left to maintain the activities 
of the laboratory. In February of 1971 Federal funding expired because 
of a three-year limitation of aid to such projects. TBM offered the 
use of the 1500 system, rent free, for two years and, in spite of severe 
financial problems, the Kansas City, Missouri School District funded 
the rest of the project through 1971-72 with the provision that, if 
further funds became available, the system might be expanded to serve 
other schools. The project has had a very positive teoack upon the 
community and much community effort has been expended to insure its 
continuation and sesguatons (Kansas City, Mo. School District, 


1971.) 
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A Brief History of Wakulla County's CAL Preject 

the CAL project. in Wakulla County, Florida began in July of 1968 
and was also funded through Title III of the Elementary and Secondary 
Education Act. In contrast to Kansas City, Wakulla Coucty is a very poor 
rural school district with a tetal enrollment of only 1800 students, and 
a population of 6,088 based on the 1970 census. The median number of 
school years completed by adults over 25 years of age is 8.2 years, 
and 54% of the families have an annual income of less than $3,000 
(Hansen, Johnsen, Durall, Lavin, & McCune, 1971). Standardized achieve- 
ment test scores revealed that the average elementary school student 
in Wakulla County was 1.5 years below grade level. /t528 project at teopted 


we“ 
/to upgrade and maintain student achievement at a satisfactory level 


aby providing individualized instruction via CAI. ‘Two primary goals of 


the project were (1) to implement computer~assiated instruction in 
mathenatics and reading for southern rural students, and (2) develop 
and implement oral language materials to add standard speech patterns 
the colloquial speech patterns of these southern rural students. 
Eight remote telecypes connected by telephone lines to an IBM 
1500 system at Florida State University’s CAI Center in Tallahassee 
were installed in Shadeville Elementary School and Medart Junior~Senior 
High School, The oral language program was begun in the fall of 1968 
and, in the spring, CAI drill and practice reading and mathematics 
instruction was focused on all saneii aad third-grade students in Shadeville 
In an effort to study the effects On student performance 


Elementary School. 
and cost reduction, the students were assigned to work at the terminals 
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in paira.’ The following fall CAI was implemented on a full scale in 
all grades of Shadeville Elementary School and Medart High. The 
students were receiving three 15 to 25-minute sessions of CAI reading 
and mathematics per week. These drill and practice math lessone were 
directly keyed to the textbook, and designed to be completed in one 
sitting. An evaluation program was conducted each fal). and again in 
the spring to determine the effects of the CAI and oral language materials. 
During the 1970-71 school year a program of computer~managed arithmetic 
based on standard textbook materials was developed and implemented in 
the seventh grade at Medart in response to a request from the onsite 
project scaff. 

There was considerably more university involvemeat in Wakulla's 
CAI project than there was in Kansas City. In particular, the project 
benefited from its proximity to Florida State University's CAI Center, 
and the consequent availability of a number of people who were already 
knowledgeable in the field of CAL. Also, FSU's CAL Center was responsible 
for the curriculum development, computer operations, and the evaluation 
of the project. The onsite staff consisted of a proctor at each school). 
and one project director. The teacher and the proctor together decided 
what lesson should be presented to each student. 

Wakulla County's CAL Project ceased in June of 1971, when the 
three years of Title III funding expired. 

From the preceding brief summaries of each project, it is 
apparent that in spite of some vast differences in circunstances, there 


are still many similarities between the two installations. For the 


at 
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purpose of the following wamauiaens. attention will be focused on 
their common subject matter area of junior high school mathematics. 
Regarding each of the major issues, there is a discussion of the 
approach taken by each project followed by recommendations for future 


CAI implementation efforts. 


Facilities 

Kansas Clty was fortunate to have its own dedicated IBM 1500 
system with 16 student staticas and one proctor station. Each station 
consisted of a cathode ray tube (CRT) and a typewriter. Most of the 
lesson material was presented via the CRT which allowed graphic displays 
and simulated motion. Perhaps the greatest advantage of the CRT's is 
that they are faster and much quieter than typewriters. The typewriters 
were used to print out scores, directions, prescriptions, tables, and 
graphs. In general, any materia] the student might need to refer to 
during a lesson or that he should take with him was printed by the 
typewriter. Because of the proximity of the terminals to the central 
processor, the proctors could also double as computer operators, a situation 
which became necessary when the staff was reduced. Also, there was 
no lack of commmication between the system staff and proctors due to 
distance. 

The student covatiale in Wakulla County were approximately 30 
miles from the central processor (also an IBM 1500 Instructional System) 
at FSU's CAI Center. This distance prohibited the use of CRI's. To 
support the remote teletypes a Digital Equipment Corporation PDP-8 680 


Communications System was interfaced to the IBM 1500 and telephone 
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communication lines were installed. The use of the lese flexible tetetype 
ternincls restricts the presentation of instruction to primarily texrual 
materiais. Also, the time required to print material via teletype mzkes 
it inadvisable to present any lengthy text. The distance between the 
terminals and the central processor sometimes impeded communication 
both for humans. and che hardware. It was not as easy for the proctors 
in Wakulla to report any terminal probljems or needed course revisions 
ae it was in Kansas City. As for the hardware comsunication problems, 
@lectrical storms or power fluctuations on the communication linea occasion~ 
ally caused distortions in the signal being transmitted to the teletypes. 
Tt wau difficult and time consuming to track down such problems. 

Both iugtallations were concerned about response time. The 
remote terminals in Wakulla were noticeably slower whenever there was 
a heavy use of the system for other courses at FSU’s CAI Center. 
While Kansas City had a fairly constant number of terminals in use, 
response times varied greatly depending upon the number and type of 
lessons in use at a particular time. A warning mechanism was developed 
to notify the proctors whenever the response time exceeded a specified 
acceptable limit. The proctor could then take steps to alleviate the 
situation by asking authors to sign off, and preventing any further 
unscheduled use of terminals for that module. The systems staff also 
monitored the scudents' flow through the curriculum in order to distribute 
the heavily used lessons among several course packs, thus maximizing 
the number of disk drives in use at once. During the coding process care 
Was taken to select strategies that would not only reduce response time, 


but also minimize che oumber of statements to save room on the course 
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packs. Frequently, it was necessary to cowpromise between these two 
opposing goais. 

At both installations the voluminous student response records 
gubomaidewtiy generated by a 1500 system were recorded on tapes. FSU's 
CAI Center developed several data processing routines to summarize this 
information and also had available a CDC 6400 at the University's 
Computer Center for pexforming further analyses. Kanken City also 
developed its own set of data processing routines primarily for the 
purpose of identifying needed lessor improvements. Because of the 
extremely slow speed of the printer located on site, Hallmark Cards 
volunteered the use of ite IBM 36C to transfer about 80,000 records 
per week from nine track to sevan track tapes. Further analysis and 
printing was then done on the scl.sol district's 1401. 

Anyone planning te impliment a CAI program must make several 
decisions regarding the compute: facilities. Pirst, he must determine 
the kind of terminal devices nvaded to present his instructional materials. 
CRT's, typewriter, image proj/ctors, light pens, and audio devices are 
all available. Once this de ision has becn made, the question of whether 
to have a dadicated ousite :omputer or remote terminal can be considered. 
The teletypes sre not only slower and noisier, but they also limit the 
curriculum which can be ;cesented. There are, however, situations in 
which it is necessary fuc the student to have s hard copy. 

In determinin, the number of terminals to be installed, ore 
must. consider not onl: the number of students to be serviced, but also 


the effects on respor.e time of a large number of simsltaneous users. 
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Also, stepa should be taken by coders and computer personne! to minimize 
response time and maximize the amouns of course mxterial avetlable at 
any given tim. 

Wakulla County was able to benefit from data analysis routines 
in existence at FSU's CAI Center. Kansas City, on the cther hand, ; 
developed its cwn routines. While one CAI project may not wish to 
totally adopt the entire data analysis programs in use at another 
center, they ought to at leasc attempt to put together ea package to 
meet their needs from programs available at other centers with similer 


equipment in order tc minimize duplication of effort. 


Scaffing 

Tha reaponsibilitics of the project director in coordinating 
activities of teachers, proctors, authors, consultants, and eieiuitore. 
place him in a position most crucial to the success of the project. 
Wakulla's experience of employirg as director, a person naive with 
respect to CAI led to the recommendation that an autonomous director 
regerdless of the availabiltry of profeasional csusultation snd advice, 
should have a fairly comprehensive background in CAY (Hansen, et al., 
1971). ‘The director is in the most advantageous position to observe the 
onsite operations, answer questions ‘mediately, and initiate needed 
changes. Kansse City, like Wakulla, employed « project direccor who 
was unfamiliar with CAI. However, during the planning phase and the long 
delay before initisl funding, he was able to correct that situation before 


the project actually began. Of necessity, Kansas City's dire-tor had to 


ll 
take the initiative ia making decisions because there were no knowledgeable 
CAI people in the area for him to consult. 

The system's staff aveilable to eech project consisted of a 
system's manager, « couple cf programmers, and some computer operators. 

In Raasas City, the programmers, proctors, ccders, authors, and secretaries 
all doubled as operators. Wakulla dic aot have its own systems stafi 

since these services were provided by FSuU's a Center. The systens vet.aff 
should be familiar enough with the fiiesyncracies of che instructional 
System to maximize its capabilities with respect tc the number of students 
served, azount of course materials available at gny one time, and oprimm 
response time. In addition to writing programs to analyze student per- 
formence data, the systems staff may occesionally be called upon to 

design functions extending the capabilities of the coding language. 

During the first year of operation in Mansas City, all authore 
were required te do their own ccding in Coursewriter II. These pecple, 
who were originally hired as “typical classroom teachers" with little or 
no computer experienced, scon became proficient coders. It was eventuelly 
realized to be a tremendous waste of talent, however, for a person skilled 
at curriculum development to spend a large portion of his time sitting at 
@ termine! typing. Consequently, four part-time college students vere 
hired as coders the second year. Ic is important te note that the authors 
felt their coding experience was invaluable in helping them communicate 


with coders and design curriculum which capitalized on the systeu's 


potential. It would, therefore, seem advisable to include at least a small . 


amounc of coding experience in the training program for CAL curriculum 
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authors. Also, Kansas City found that its ratio of coders ard authors 
(1:4) should be reversed. A prolific author writing full time could 
probably keep two full-time coders busy. In Wakulla County the responai- 
bility of curriculum development fell upon part-time graduate studants 
aupportei by coders at FSU's CAI Center. 

Another important staff position in any CAL installation 1s 
that ef the proctoz. Kansas Cicy did not identify any individuai to 
serve sclely as proctor. Instead, these duties were divided among the 
teacher-authcrs since the school district required that the proctor 
be a certified teacher. While again talented manpower was being wasted, 
some positive benefits accrued from this approach. Authora were able 
to locate trouble spots on the basis of the frequency of questions 
regarding a particular frame. Also, when problems arose, the author's 
familiarity with the curriculum and knowledge of Coursewriter II aided 
him in handling the situation. This ability allowed the proctors to 
correct minor problems on the spot. 

Since most of the instructional decisioas were incorporated into 
Kansas City's curriculum, the proccor's jcb was extremely easy, consisting 
mainly of taking attendance and answering just enowgh questions to 
justify his presence in the room and prevent him from concentrating on any 
other activity. Discipline problems were few since the etudent's 
attention was focused on the screen immediately in front of him, and 
therefore, not as easily distracted by disturbances elsewhere in the room. 
Also, carrel walls were arranged to discourage conversations betweer. 


gtudents. 
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The role cf the prector tu Wakulla County was much more detiznding 
and involved more publi: relations work. jhe curriculum was designed in 
such a way that the proctor wae required to specify the lesacn for every 
student when he came in. In other words, the instructional dectsion 
process was external to the computer. Theoretically, the teacher was 
consulted regarding the material each student was to receive. The need 
to iatersct with atudents, teachers, adminietrators, parents, consultants, 
and the computer terminals themselves made the role of the proctore ia 
Wakulla more influential send extremely critical to the succesa of the 
project. 

Of primary importance is the uacessity for the proctor to be 
extrensly familiar with the course material in order to answer questions 
or identity problems which might arise. He need only bsve enough facility . 
with tne instructional computer lenguage to communicate errors to the 
coder and author. As wili b2 discussed later im the section on currisuluna, 
it would be desirable to relieve the proctor of as mich decision makiag 
as posuible by incorporating routine decisions iato the iastructional 
materials. This frees both the teacher and the prector from a tedious 
duty aus iLlows them to concentrate on those matters which the curric: lus 
i4@ not pro.ramred to handle. 

4 somewhat elusive element is critical to the effectiveness: of 
the staff (or any similar project. That is, the degree to which each 
member feels commitred to the project and ego~involved in fis success. 
With the exception of the consultante from UMKC, Kanses City's etaff 


w 


were totally committed to the project with no other responsibilities 
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to the district. The face that the entire staff was located in the same 
place, a prevading pnilesophy that each subunit be knowledgeable about 
the duties and responsibilities of every other subunit, and the over- 
lapping cf work assignuints across subunits, all contributed to the 
cohesiveness of the staff effort. In contrast, Vakulla‘'s staff were not 
only separated by distance, but many had other responsibilities and, thus, 
were not tatally committed to this particular project. The desirable 
arrangement falls somewhere between these two extremes, probably tending 
toward the more practical Wakulla situation without sacrificing Kansas 


City’s cohesiveness. 


Teacher Involvement 

in neither project were the teachers extensively idavelved in. 
CAL activities. Neither were the CAL lessons an integral part of the 
regular curriculum, & ccrollsry phenomenon. In Wakulla teacher involve- 
ment consisted of releasing students from regular ciassroum activities 
te work on the terminals, and consulting with proctors regarding the 
lessons for each students. 

Kansas City had even less teacher involvement due co an expr 2ssed 
feeling by the administration that the Binzham teachers were alre.dy 
overburdened by the adjustmeat to modular scheduling. The development 
of the resedial arithmetic lessons stirred some interest among the 
teachers. 2y the end of the first year of operation the projece staff 
were becoming incrtzsingly concerned tnat the Bingham teachers weré not 
oaly uainvolved; but slso unaware of the potential CAL had to assist them 


in the classroom. To remedy this situation the CAI staff offered a 
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workshop for the teachers to familiarize them with the available 4 wg 
saevleutes and inform thes of the capabilities of the system. The . 
following fall sl? Bingham tecchera wera invited to submif{ materials 
for implementatica via CAL and subsequeatly superceded the capacity of 
the system with thetr requests. 

The cegrea of teacher invelvement Js contingent upon the exteat 
to which CAI and classrosm iostruction are intertwined. [It is difficult, 
however, to justify the existence of a CAI system which is not handling 
at least some of thd regular instruction. Consequently, it would be 
desirable to encourage teachers to incerporate CAL lessors into their 
classroom activities to & greater extent than the Kansas City or Wakulla 


teachers did. 


University-School District Relatioas 

The Undiveraity of Misscurt at Kansas City (MKC) provided several 
Faculty mewbera and 2 gradvate studsot as consultants. Initially their 
role was to train the curriculum devalopment staff and design an evaluation 
program. Later, CAT was included af a topic in 3 graduate course a0 
developing prograrned instructianl materials. Another graduate course on 
APL was decabad end used the facilitles at Bingham. The University, 
however, did not undertake any research iavolving the cAI project. 

In contrast, Florids Stdte University played a much more dominant 
tole in Wakulla'’a CAL Project. The wajority of the staff were exployed 
by the University and had other responsibilities within ir. Because of 


the existence of a group of people kaewledgeable in CAI at Florida Scate, 
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much of the direction for Wakulla’s project came from FSU's CAI Centtr. 
The University bad initiated the project, supplied computer services, 
and was also responsible for curriculum development and project evaluation. 
Without university support, Wakulla's project would never have existed. 

A CAI Center can exist without any university support and many 
will have to, due eheher to the distance between them or disinterest on 
the part of tic nearby universities, Whenever such support is convenient 
and available, it would seem wise to encourage university involvement 
at least on a consulting basis. Also, a university is an excellent source 
of talented personnel, particularly students who could serve as coders, 
proctors, ccmputer operators, and curriculum designers. Not many 
universities would have their own CAI Center or core of individuals with 
experience! in CAI, but they would undoubtedly have several people who 
would be interested in CAI. The university would benefit from its 
involvement b:cause of the opportunity to conduct research and the ease 
of collecting data with an instructional computer syatem. Also, as UMKC 
did, a utiversity could use the CAI project as either an object of,'or 


a vehicle for, some of its coursea, 


basen 
Initia:.ly Wakulla's CAI mathematics curriculum consisted of - 
drill and prictice lessons corresponding to the textbooks used in the 
classroom. Each day the proctor would specify a lesson for each student 


which he would chen compléte in one sitting. These lessons were arranged 


computer-managei instruction (CMI) program was implemented in seventh-grade 
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to maintain the lockstep of the classroom., By the winter of 1971 a ' 
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mathematics. Individualized, self-paced auto-instructional units were 
developed, and tests and remediel cequenecs were coded for the computer. 
After stuijying the materials for a unit the student would sign on a 
terainal and take the test. If nis score was less than 89% he would 
receive remedial instruction from either the computer or the teacher ? 
before ‘sing the test again. Upon successful completion of the test * 
he would move on to the next unit. 

Kansas City's CAI materials may be divided into three categories 
of remedial, required, and elective lessons. The remedial lessons were 
three large basic skill sequences om whole numbers, fractions, and 
decimals. These lessons consisted of a pretesting mechanism whach 
allowed the student to skip sections when he mastered the concepts 
involvec, a series of tucorial frames for each objective culminated by 
a drill and practice sequence which also served as the posttest. There 
was no maximum time limit set for these lessons, and students would take 
anywhere from 20 minutes to several hours (20 minutes at a time) to 
complete them. These lessons were developed out of necessity when it was 
discovered that many students did not possess the basic skills necessary 
for them to succeed in the supplementary and enrichment lessons. Students 
iho were in these remedial lessons for an undue length of time were 
assiyned additional CAI. periods until they finished, and their teachers 
were notified of their progress. | a 

The required lessons established a theme for a set of related 
elective lessons and included such topics as exponents, scientific notation, 


ecology, velocity and acceleration, chemistry, geclogy, cells, and genetics. 
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An attempt was meade to integrate math with science applications. These 
lessons were predominately tutorial in nature and had a maximum time 
limit of 100 minutes after which the student was branched out to new 
material. The elective lesssns were similar to the required lessons 
except that they were much shorter single-concept sequences with a 
maximum time limit of only 45 minutes. Both the required and elective 
lesson topics were selected te correspond to but not duplicate the 
regular classroom instruction. However, since no attempt was made to 
keep the students together, veveral weeks could elapse between che time 
a topic was introduced in the clasgroom and the student encountered the 
related material in the CAL curriculun. 

The lessons were wexiatond into blocks of ten to Fifteen weeks 
of materials (see Appendix A). Each block consisted of a remedial basic 
skill lesson, two mequaxed lessens and ten to twenty related elective 
lessons. After each major lesson, the student was allowed to select one 
of the elective lessons from a list which accumulated throughout the 
block. At the end of a bleck, the student continued taking electives 
until the new block was begun. No student ever saw all of the lessons in 
a block. A spectal ovteren was written to direct students from lesson 
to lesson and allow students to selecz electives without any intervention 
by the proctor. A catalog describing each lesson was available to 
aid students in choosing electives. However, if for some reason it 
was necessary for the proctor to alter the normal course flow,-a ‘ 


mechanism was available in every frame which a’lowed the proctor to branch 


the student to any other point in the block without reregistering him. 
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This same mechanism gave the student several useful options such as 
access to a glossary, the ability to make comments to the author, or the 
ability to make floating point arithmetic computations on-line by request- 
ing calculacor made. 

While Kangas City attempted to offer all of the instruction 
on-line, this approach required a lost of student terminal time and for 
some topics on-line presentatior is impractical. A more desirable strategy 
would be to combine facets of Kansas City’s and Wakulla's curriculum 
inte a package in which the computer would be programmed to diagnose 
entry ahavier,; prescribe iasrruction, and evaluate terminal behavior. 
Wrether or not the instruction itself should be cffered on-line is 
contingent upon the optimum trade-off between student tine, terminal 
time, teacher time, and the cest of materials development. The computer 
should be programmed to manage the instructional process without requiring 
the intervention of the teacher or a proctor, but allow them the capabiticy 
to alter the normal course flow if they deem it necessary. Also, the 
computer should be programmed to notify the proctor when an extreme case 
arises which the stored curriculum is not designed to handle. (It is 
not practical to include enough levels of remediation to handle every 


atudent.) 


Upecations 
All eighth grade students at Bingham Junior High in Kansas City 
were scheduled for two modules of CAI per week in addition to their 


regular classes. During their unscheduled modules they were allowed to 
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Cure in for adlitional CAI time if terminals were available. Upon na 
entering the terminal room, students would immediately sign on and 
continue in wharover lesson they were in the session before. The 
proctor would gnnduice the end of the module, and the students would 
sign off and leave. ‘ite studeat would not only be in the middle of 
a lesson, but frequently in the middlé of a train of though when he 
was forced to leave. While Coursewriter II includes a achaniten for 
specifying logical restair poinis, the authors felt this was not 
sufficient to remind a student of the topics presented earlier in the 
lessoa. Consequently, a veview subroutine was developed to provide 
the student with an overview of the lesson, or at least of the 
sections he had completed prior to continuing with the rest of the 
lesson. This stratesy also provided the opportunity to retype directions, . 
forwulas, charts, etc. cince 1: was unwise to assume that the student 
would have the printout from his- last session with him. The teachers 
were given progress repor:s only for those students who were having 
diffieulty with the remedial basic skills lessons. Several of the 
teachers then required these wcidentis £6 bring them the printout of their 
scores on each drill. | 

In Wakulla, the students were scheduled to work in a math lah 
which was adjacent -to the terminal room. As the terminals became 
avallable, the students were called in to take their CAI lesson. The 
proctor selected a lesson for the student who was then presented with 
a series of problems covering the seawibee At the end of a problem set 


the student’s score was typed out, he was automatically signed off, and 


returned to the math lab. 


ras | 
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Information regarding student progress should be made available 
to the teacher upon request, but only critical items demanding ionedtate 
action should be automatically provided. Too much routine data could bury 


the important facts. 


Results 

Any ampirical comparison between the two projects would be 
indefensible due to the differences in scudents and unequal treatment. 
The interpretation of the results of each project is further confounded 
Since they both suffered from tne lack of a comparable control group. 
Consequently, this senkion of che paper is of oecessity fairly subjective 
and, therefore, merely summarizes the conclusions drawn by each project. 

When the decision was made to include all eighth grade students 
at Bingham Junior High in the experimental CAI program, the planning 
staff attempted to compensate for the consequent lack of an equivalent 
control group hy comparing the results with data collected on Bingham 
students from the previous year. However, the simultaneous introduction 
of mdular scheduling nullified this effort as it was impossible to 
determine which innovation should be credited with contributing to any 
ebserved gains. 

A study was run in the sumer of 1969 to evaluate the effective- 
nese of the ecucaias math drills. Resulté significant beyond the .05 
level were obtained to indicate that che drills are effectively increasing 
basic skills in mathematics as me2zsured by the quantitative section of 


the Differentiai Aptitude Test. 
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In the spring of 1969, student attitude toward CAI vas measured 
by a computer-administered scale included at a specified point in the * 
curriculum. A pensil and paper version of the same scale was also . 
administered. Lexie of both methods indicated that the studencs 
held a favorakle attitude toward CAL. A breakdown of the conputar- 
collected duta revealed that the "fascer" students (defined as the tirst 
50% of the eighth grade to reach aad complete the scale) had a slightly 
more positive etticude than the slower students. while the students 
always expresses a favorable attitude toward both CAI and the regular 
classrocs situakten, CAT constatently received a higher rating. 
(Kansas City, Mo. School District, 1970.) 
(fioults in Waxulla indicated that across the board overall 
improvement ia performance from tall 1968 to spring 1969 were attained 
with the test substantial dacreases reflecting the con.entration of CA 
treatment at the second and third grate level. These results vere 
replicated ducing the 1969-1970 school year. Duriog the 1970-1971 schovl 
year, an attetpt to cocpare the CAI group at Shadeville with students at 
another elesenta:y school in Wekalla County vas confounded bv dusegregatica 
efforts which mixed the experigental and control groups. No conetitatens 
vere drawn regarding the agsignment of the studeots to work at the cerminals 
in pairs rather than individually. 

Data analysis (ez the fifteen weeks cf Cfi mathematica ie not 
complete at present. There are indications that conputer renediation 
produced little difference in pertarnance among higher ability students. 


Bcewever, lier ability students teat to perform better under teacher 
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remediation. The computer remediated group had a more positive attitude 


toward the CMI mathematics program than the teacher remediated group. 


Conclusion 
Both projects achieved their goals, buc through very difference . 

8. Their experiences were particularly different with respect to . 
ataffing, (cohesive versus distributed), operations (required p-octor 
intervention or cptional interventfon), and a philosophy of curriculum 
development (stand alone CAI and supportive CMI). Hopefully, this 
couparison highlights sone issses which should be of corncera in Futura 
development efforts. At the very least it emphasizes a need to visit 
more than one installation before forming an opinion of what Car can 


ano canact do. 4 
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